National Oceanographic and Atmospheric Administration (23) . Data on daily tide heights were obtained from The National Tidal Datum Office, N.O.A.A., U.S. Department of Commerce for the months of March through September for all of the years when blooms occurred between 1957 and 1983.
Nitrate reductase was measured by the method of Hageman and Hucklesby (9) and nitrite reductase by the method ofLosada and Paneque (1 1). "Fast death factor" toxin was assayed according to the procedure of Watanabe and Oishi (32).
RESULTS
Previous Blooms on the Potomac. A conversation with a park employee who had lived near the Potomac for more than 50 years prompted the recollection that such blooms had occurred sporadically throughout her life. Prior to the 1971 Technical Report published by the Ehnvironmental Protection Agency (2) , no systematic record-of cyanobacterial blooms on the Potomac River could be found. It seemed likely that newspaper accounts of algal blooms might have been published in earlier years and these accounts indicated that blooms appeared in hot, dry summers. Table I describes the river volume and rain in the months of July, August, and September for those years in which blooms were reported or seemed likely in view of the water conditions. The mean monthly discharge is greater than 135,000 cu ft/s in the critical months for all years measured, while in most years when blooms were reported the discharge was one-third or less the average. In the 54 years covered by river flow measurements between 1930 and 1983, references to algal blooms were found for 11 years. In each of these years there were two consecutive months of very low river flow and these were usually months of low rainfall. We identified three additional years of low river flow-1932, 1944 , and 1964 but have found no direct reference to blooms in these years. The absence of newspaper accounts may mean that algal blooms were not considered newsworthy at those times. This was the case in 1985 when we observed a bloom on the river. The year 1944 was one of low mean discharge of water in the river but rainfall in the summer months was above average and the newspaper reported rains which regularly punctuated the hot weather. Perhaps these rains suppressed bloom formation in 1944. The year 1978 is included in the table since an algal bloom occurred despite the near normal water discharge. Table 1I summarizes the information available from newspapers and other documents that testify to the occurrence of blooms. The first citation is not for the Potomac River but for the Elk River in Charleston, WV. The city of Charleston was suffering from problems with its water supply taken from the Elk River.,Blue-green algae were identified as forming a heavy growth on the river which was greatly diminished in flow due to severe drought conditions (22) . The Elk River at Charleston, WV is at the same latitude and was experiencing the same drought conditions as the Potomac River. The bloom of 1959 was identified as due to Anacystis cyanea and the blooms of 1966, 1968, and 1970 were attributed to 'Anacystis.' However, references to scum and algal mat formation in these reports are hard to reconcile with the organisms presently identified as Anacystis 1931-1978. since these are unicellular organisms without gas vacuoles and they tend to be uniformly dispersed through the water, rather than collected at the surface. This anomaly seems to be due to a change in nomenclature. In Catalysts. An original objective of this work was to obtain a large supply of cyanobacteria to be used as a source for isolation of photosynthetic catalysts. Our previous experience with protein isolation from natural blooms indicated that these blooms are quite homogeneous. Cyanobacteria were collected between 10 AM and 1 PM when the cells floated at the surface in a dense scum several cm thick. Cells were collected by skimming the surface with a rectangular plastic waste basket. A rectangular frame 61 by 91.5 cm was made of 5.1 x 10.2 cm lumber and the bottom covered with a 1.26 cm mesh screen of hardware cloth. The frame was lined with cotton cloth-a bed sheet-and the cyanobacteria were poured in to drain excess water. The cells accumulated as a thick paste, were transferred to 20 L metal drums, and taken to a freezer. Each drum contained 600 to 800 g dry weight and 4 to 7 g of Chl a. Twenty drums were collected by two of us working for 3 h on each of 2 successive d. After storage at -1 0C for several days the drums were transported back to our laboratory-a 12 h drive-with melting of only 5% of the contents.
The drums were stored at -20°C and used over the next 2 years for the isolation of large amounts of individual protein participants in photosynthesis.
DISCUSSION
It seems that cyanobacteria bloom in the Potomac River in summers when there is little rainfall and a low flow rate. The newspaper accounts are often not precise about the identity of the organisms, the duration of the blooms or the locations. The Metropolitan Washington Council ofGovernments, Department of Environmental Programs organized an extensive effort to collect information on river conditions and the nature of the bloom in 1983 (12) . The data gathered in this effort are a valuable resource.
Stanley and Christian (19, 20) have noted a possible relation of river flow rate to the appearance of blooms of M. aeruginosa on the Neuse and Chowan Rivers in North Carolina. They noted persistent high levels of nutrients in these rivers in years when no blooms occurred and they suggest that intermediate to high flow rates increase water travel time, increase turbulence, and decrease water clarity-all conditions which might discourage bloom formation.
There are other important questions about the Potomac bloom. The usual impulse is to attribute the bloom to inadequate sewage treatment. Since 1970, a billion dollars has been spent to upgrade the sewage treatment plants on the Potomac. The Kjeldahl nitrogen in the treatment plant effluents has been reduced by 68% (13) . In 1983 it was asserted that a high NH4+ concentration-due to relaxed sewage treatment standards-was responsible for the bloom (28) . Our enzyme activity measurements showed no detectable nitrate or nitrite reductase in the cells collected at Pohick Bay. These enzymes were easy to detect in cyanobacteria grown in our laboratory in media containing nitrate as the nitrogen source. Ammonia suppresses the synthesis of the enzymes for nitrate assimilation (8) . This enzyme activity data is consistent with the high concentration of ammonium ion in the river at Pohick Bay at the time of collection (12) unique among cyanobacteria in that the cells can be broken open and the easily solubilized protein removed without the simultaneous production of large amounts of small, Chl-containing membrane fragments. It may be that the polysaccharide gel that surrounds the cells entraps the membrane fragments. The purification of individual proteins from the aqueous extract of M. aeruginosa provides some information about the homogeneity of the cell sample. Protein sequence work in progress suggests the collection is approximately 98% homogeneous with respect to the genes being expressed in the production ofseveral proteins.
